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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
build-up multilayer printed wiring board 
which is superior in thickness reduction, 
connection reliability enhancement, and 
substrate surface evenness, and a method of 
manufacturing the build-up multilayer 
printed wiring board with superior 
productivity 

SOLUTION: A wiring board comprises an 
inner layer circuit board 4. in which inner 
layer circuits 2 on its both side surfaces are 
connected mutually via a through hole 3, 
and on its each side surface, a thermosetting 
resin layer 6 in which electrically insulating 
filler is dispersed homogeneously, a first 
circuit 7 formed on the thermosetting resin 
layer 6, a first via hole 8 which connects the 
inner layer circuit 2 and the first circuit 7 



electrically, a photosensitive resin layer 9 covering the surface of the above 
mentioned members, a second circuit 10 formed on the photosensitive resin 
layer 9, and a second via hole 11 which connects the first circuit 7 and the 
second circuit 10 electrically. The through hole 3 of the inner circuit board 4 is 
filled with an insulating resin in which the same electrically insulating filler 
used in the thermosetting resin layer 6 is dispersed homogeneously. 



[Claim(s)] 

[Claim l]A build-up multilayer printed wiring board which is provided with 
the following and characterized by filling up a through hole (3) of an inner 
layer circuit board (4) with insulating resin which distributed uniformly a 
bulking agent of the same electric insulation as said thermosetting resin layer 
(6). 

An inner layer circuit board (4) which electrically connected an inner layer 
circuit (2) of the both sides with an insulating base material (l) by inner layer 
circuit (2) formed in the both sides, and a through hole (3). 
A thermosetting resin layer (6) which made the surface distribute a bulking 
agent of electric insulation uniformly. 

The 1st circuit (7) formed in the surface of the thermosetting resin layer (6). 
The 1st viahole (8) that electrically connects said inner layer circuit (2) and 
said 1st circuit (7), The 2nd viahole (ll) that electrically connects a 
photosensitive resin layer (9) formed in the surface, the 2nd circuit (lO) formed 
in the surface of the photosensitive resin layer (9), and said 1st circuit (7) and 
said 2nd circuit (10). 

[Claim 2]The build-up multilayer printed wiring board according to claim 1, 
wherein the 1st viahole (8) is formed by the technique of removing a 
thermosetting resin layer (6) physically and chemically selectively. 
[Claim 3]The build-up multilayer printed wiring board according to claim 1 or 
2, wherein a bulking agent of electric insulation is a ceramic system whisker. 
[Claim 4]A manufacturing method of a build-up multilayer printed wiring 
board performing the following processes in this order. 

a. An electric insulation ceramic system whisker which is a bulking agent of 
electric insulation is blended with thermosetting resin varnish, After 
distributing said electric insulation ceramic system whisker uniformly in said 
thermosetting resin varnish by churning, Apply to a roughened surface of 
copper foil (21), heating and semi -hardening carry out, and a thermosetting 
resin layer (6) is formed, A process of piling up and carrying out heat pressing 
of said thermosetting resin layer (6), and carrying out laminate integration on 
an inner layer circuit board (4) which electrically connected an inner layer 
circuit (2) of the both sides with an insulating base material (l) beforehand by 
inner layer circuit (2) formed in the both sides, and a through hole (3). 

b. A process of forming etching resist on said copper foil (21), carrying out 
etching removal of the portion exposed from the etching resist to form of a hole 
of the 1st viahole (8), and removing etching resist. 

c. A hardened thermosetting resin layer (6) which was exposed from a fine hole 
of copper foil (21) by which etching removal was carried out to form of a hole of 
the 1st viahole (8) by irradiating with a laser beam, A process of forming a hole 
(82) which removes until said inner layer circuit (2) is exposed, and serves as 
the 1st viahole (8). 

d. A process of plating by roughening a resin surface of a thermosetting resin 
layer (6) which a wall surface of said hole (82) hardened using a roughening 



agent. 

e. A process of removing said etching resist after forming etching resist after 
said plating, carrying out etching removal of plating and copper foil (21) which 
were exposed from this etching resist and forming the 1st circuit (7). 

f. A process of oxidizing the surface of the 1st circuit (7), forming unevenness, 
and returning formed copper oxide. 

g. A process of applying a liquefied photopolymer to the surface in which the 
1st circuit (7) was formed, forming a photosensitive resin layer (9) in it, and 

forming a hole (ill) which exposes and develops [ pass and ] a photo mask and 
serves as the 2nd viahole (11). 

h. A process of plating by roughening a resin surface of a photosensitive resin 
layer (9) containing a wall surface of said hole (ill) with an oxidizing 
roughening solution. 

i. A process of forming etching resist in the surface of said plating, carrying out 
etching removal of the plating exposed from this etching resist selectively, and 
removing said etching resist. 

[Claim 5]A manufacturing method of the build-up multilayer printed wiring 
board according to claim 4 replacing with process a. and having the following 
processes. 

Thermosetting resin varnish which distributed said electric insulation ceramic 
system whisker uniformly in said thermosetting resin varnish by al. churning, 
Two -layer [ which consists of a copper layer which it has granularity suitable 
for adhesion with resin, and serves as a circuit, and a carrier layer which has 
intensity sufficient as a metal layer as the whole for handling ] applies to a 
roughened surface of a copper layer of composite metal foil which can exfoliate 
easily, A process of removing only a carrier layer after piling up and carrying 
out heat pressing of said thermosetting resin layer (6) and carrying out 
laminate integration on an inner layer circuit board (4) which carried out 
heating semi-hardening, formed a thermosetting resin layer (6), and formed a 
through hole (3) and an inner layer circuit (2) beforehand. 
[Claim 6]A manufacturing method of the build-up multilayer printed wiring 
board according to claim 4 replacing with process a. and having the following 
processes. 

Thermosetting resin varnish which distributed said electric insulation ceramic 
system whisker uniformly in said thermosetting resin varnish by a2. churning, 

Have granularity suitable for adhesion with resin, and with the 1st copper 
layer with a thickness [ used as a circuit ] of 1 -9 micrometers as a whole. It 
applies to a roughened surface of the 1st copper layer of composite metal foil 
which consists of the 2nd copper layer with a thickness of 10-150 micrometers 
which has intensity sufficient as ******** for handling, and a nickel 
phosphorus alloy layer whose thickness provided in the two-layer middle is 
0.04*1.5 micrometers, A process of removing only a carrier layer and removing 
only a nickel phosphorus alloy layer after piling up and carrying out heat 
pressing of said thermosetting resin layer (6) and carrying out laminate 
integration on an inner layer circuit board (4) which carried out heating semi- 



hardening, formed a thermosetting resin layer (6), and formed a through hole 
(3) and an inner layer circuit (2) beforehand. 

[Claim 7]A manufacturing method of a build-up multilayer printed wiring 
board given in either of the Claims 4-6, wherein a resin flow of thermosetting 
resin is not less than 500 micrometers and a range of thickness after semi- 
hardening of a thermosetting resin layer is 25-100 micrometers. 
[Claim 8]It is a manufacturing method of a build-up multilayer printed wiring 
board given in either among Claims 4-7, wherein loadings of an electric 
insulation ceramic system whisker blended with thermosetting resin are 5 - 
50vol%. 

[Claim 9]It is a manufacturing method of a build-up multilayer printed wiring 
board given in either among Claims 4-8 the required number of times 
repeating the process f - the process i, and performing them further by using 
as an inner layer board a multilayer printed wiring board produced at the 
process i. 

[Claim 10]A hole used as a through hole is made by using as an inner layer 
board a multilayer printed wiring board produced at the process i. It is a 
manufacturing method of a build-up multilayer printed wiring board given in 
either among Claims 4 -9 which carry out etching removal of the unnecessary 
plating selectively, and are further characterized by performing the process b - 
the process i after plating by roughening an inside of a hole using a 
roughening agent. 

[Claim ll]A hole used as a through hole is made by using as an inner layer 
board a multilayer printed wiring board produced at the process i, It is a 
manufacturing method of a build-up multilayer printed wiring board given in 
either among Claims 4 -9 which carry out etching removal of the unnecessary 
plating selectively, and are further characterized by performing the process b - 
the process e after plating by roughening an inside of a hole using a 
roughening agent. 

[Claim 12] A manufacturing method of the build-up multilayer printed wiring 
board according to claim 11 the required number of times repeating the 
process f - the process i, and performing them further by using as an inner 
layer board a multilayer printed wiring board produced at the process i. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a build-up multilayer printed 

wiring board and its manufacturing method. 

[0002] 

[Description of the Prior Art]In recent years, the miniaturization of an 
electronic device, a weight saving, and multi-functionalization progress much 
more, high integration of ISI, a chip, etc. progresses in connection with this, 
and the form is also changing to multi-pin-izing and a miniaturization quickly. 
For this reason, a multilayer printed wiring board came to be further asked for 
the densification of the circuit pattern, in order to improve the packaging 
density of electronic parts. 

[0003]In order to fill these requests, slimming down between layers, the 
miniaturization of wiring, and byway-ization of an interlayer connection hole 
are performed, The interstitial viahole (henceforth IVH) which connects only 
the conductor between the adjoining layers, and a bellied viahole (henceforth 
BVH) come to be used, and this IVH and BVH have also been bywayized 
further. 

[0004]The multilayer interconnection board which piles up collectively and 
carries out heat pressing of two or more circuitry layers and the layer 
insulation layer between these, carries out laminate integration, makes a hole 
in a required part, and is usually connected to multilayering of wiring, having 
formed the circuit, and also forming a layer insulation layer, forming a circuit 
on it, and establishing a hole in a required part - ****** -- there is a build-up 
multilayer interconnection board which forms a circuitry layer and an 
insulating layer one by one like. 

[0005]If an example of this build-up multilayer interconnection board is 
shown, to the through hole of an inner layer circuit board in which the plating 
through hole and the inner layer circuit were formed. By a silk-screen-printing 
method etc., thermosetting resin is buried so that a hole may be closed. After 
heating and hardening, polish etc. remove resin overflowing from a hole, Heat 
cure of the thermosetting resin is applied and carried out, an insulating layer 
is formed, by removing a part of the insulating layer selectively, provide the 
hole for interlayer connections and the hole wall for the interlayer connections 
is metalized with plating etc., and a circuit conductor is formed on insulating 
resin and a circuit is formed further. If the thing in which this circuit was 
formed is used as an inner layer circuit board, formation of the insulating 
layer of one more layer and a circuitry layer can be performed by the same 
operation as the above, and the multilayered circuit to need can be formed by 
repeating this. 
[0006] 

[Problem to be solved by the inventionlSuch a build-up multilayer 
interconnection board needs to fill up the inside of a through hole with electric 
insulation resin, conductive resin, etc., before forming a buildup layer on an 
inner layer circuit board with a through hole. Although the curtain coat 



method, screen printing, a dip method, and the film laminate method are in 
the method of forming insulating resin of a buildup layer, Whether restoration 
is difficult and even when it is able to fill up with these, mechanical polishing 
needed to remove resin of the excessive substrate face, since the dimensional 
change of an inner layer circuit board happened by mechanical polishing, the 
position shift occurred, and the fall of the yield is brought about by them. 
[0007] Since the coefficients of thermal expansion of an inner layer circuit 
board and the resin made up for differed even when a through hole is able to 
be filled up with insulating resin, the fall of connection reliability had been 
produced. 

[0008]An object of this invention is to provide the manufacturing method of 
the build-up multilayer printed wiring board excellent in slimming down, the 
improvement in connection reliability, and smoothing of a substrate face, and 
the build-up multilayer printed wiring board excellent in productivity. 
[0009] 

[Means for solving problemjThe build-up multilayer printed wiring board of 
this invention, The inner layer circuit board 4 which electrically connected the 
inner layer circuit 2 of the both sides by the insulating base material 1, the 
inner layer circuit 2 formed in the both sides, and the through hole 3 as shown 
in drawing 1 (g). The thermosetting resin layer 6 which made the surface 
distribute the bulking agent of electric insulation uniformly, The 1st viahole 8 
that electrically connects the 1st circuit 7 formed in the surface of the 
thermosetting resin layer 6, and said inner layer circuit 2 and said 1st circuit 
7, The photosensitive resin layer 9 formed in the surface, and the 2nd circuit 
10 formed in the surface of the photosensitive resin layer 9, It has the 2nd 
viahole 11 that electrically connects said 1st circuit 7 and said 2nd circuit 10, 
and the through hole 3 of the inner layer circuit board 4 is filled up with the 
same insulating resin as said thermosetting resin layer 6. 
[OOlOjSuch a build-up multilayer printed wiring board can be manufactured 
by performing the following processes in this order. 

a. The electric insulation ceramic system whisker which is a bulking agent of 
electric insulation is blended with thermosetting resin varnish, After 
distributing said electric insulation ceramic system whisker uniformly in said 
thermosetting resin varnish by churning. Apply to the roughened surface of 
the copper foil 21, heating and semi -hardening carry out, and the 
thermosetting resin layer 6 is formed, The process of piling up and carrying 
out heat pressing of said thermosetting resin layer 6, and carrying out 
laminate integration beforehand on the inner layer circuit board 4 which 
electrically connected the inner layer circuit 2 of the both sides by the 
insulating base material 1, the inner layer circuit 2 formed in the both sides, 
and the through hole 3. 

b. The process of forming etching resist on said copper foil 21, carrying out 
etching removal of the portion exposed from the etching resist to the form of 
the hole of the 1st viahole 8, and removing etching resist. 

c. The process of forming the hole 82 which removes the hardened 



thermosetting resin layer 6 which was exposed from the fine hole of the copper 
foil 21 by which etching removal was carried out to the form of the hole of the 
1st viahole 8 until said inner layer circuit 2 is exposed by irradiating with a 

laser beam, and serves as the 1st viahole 8. 

d. A process of plating by roughening the thermosetting resin layer 6 which a 
wall surface of said hole 82 hardened using a roughening agent. 

e. A process of removing said etching resist after forming etching resist after 
said plating, carrying out etching removal of plating and the copper foil 21 
which were exposed from this etching resist and forming the 1st circuit 7. 

f. A process of oxidizing the surface of the 1st circuit 7, forming unevenness, 
and returning formed copper oxide. 

g. A process of applying a liquefied photopolymer to the surface in which the 
1st circuit 7 was formed, forming the photosensitive resin layer 9 in it, and 
forming the hole 111 which exposes and develops [ pass and ] a photo mask 
and serves as the 2nd viahole 11. 

h. A process of plating by roughening a resin surface of the photosensitive 
resin layer 9 containing a wall surface of said hole 111 with an oxidizing 
roughening solution. 

i. A process of forming etching resist in the surface of said plating, carrying out 
etching removal of the plating exposed from this etching resist selectively, and 
removing said etching resist. 

[OOllllt can replace with process a. and the following processes can also be 
used. 

Thermosetting resin varnish which distributed said electric insulation ceramic 
system whisker uniformly in said thermosetting resin varnish by al. churning, 
Two -layer [ which consists of a copper layer which it has granularity suitable 
for adhesion with resin, and serves as a circuit, and a carrier layer which has 
intensity sufficient as a metal layer as the whole for handling ] applies to a 
roughened surface of a copper layer of composite metal foil which can exfoliate 
easily, A process of removing only a carrier layer after piling up and carrying 
out heat pressing of said thermosetting resin layer 6 and carrying out 
laminate integration on the inner layer circuit board 4 which carried out 
heating semi-hardening, formed the thermosetting resin layer 6, and formed 
the through hole 3 and the inner layer circuit 2 beforehand. 
[0012]It can replace with process a. and the following processes can also be 
used. 

The thermosetting resin varnish which distributed said electric insulation 
ceramic system whisker uniformly in said thermosetting resin varnish by a2. 
churning. Have granularity suitable for adhesion with resin, and with the 1st 
copper layer with a thickness [ used as a circuit ] of 1-9 micrometers as a 
whole. It applies to the roughened surface of the 1st copper layer of the 
composite metal foil which consists of the 2nd copper layer with a thickness of 
10-150 micrometers which has intensity sufficient as ******** for handling, 
and a nickel phosphorus alloy layer whose thickness provided in the two -layer 
middle is 0.04-1.5 micrometers. The process of removing only a carrier layer. 



then removing only a nickel phosphorus alloy layer after piling up and 
carrying out heat pressing of said thermosetting resin layer 6 and carrying out 
laminate integration on the inner layer circuit board 4 which carried out 
heating semi -hardening, formed the thermosetting resin layer 6, and formed 
the through hole 3 and the inner layer circuit 2 beforehand. 
[0013]It becomes structure as furthermore used these manufacturing methods, 
and the required number of times repeated the process f ■ the process i, and 
further performed by using as an inner layer board the multilayer printed 
wiring board produced at the process i, for example, shown in drawing 2 (a). 
[0014]The hole used as the through hole 13 is made by using as an inner layer 
board the multilayer printed wiring board produced at the process i, After 
roughening the inside of a hole, roughening using a roughening agent and 
performing plating 14, it becomes structure as carried out etching removal of 
the unnecessary plating 14 selectively, and performed the process b - the 
process i further, for example, shown in drawing 2 (b). 
[0015]The hole used as a through hole is made by using as an inner layer 
board the multilayer printed wiring board produced at the process i, After 
roughening the inside of a hole and plating by roughening using a roughening 
agent, etching removal of the unnecessary plating is carried out selectively, 
Become structure as performed the process b • the process e, for example, 
shown in drawing 2 (c). and the multilayer printed wiring board produced at 
the process i is used as an inner layer board, After making the hole which 
serves as a through hole after the required number of times repeating the 
process f ■ the process i, roughening the inside of a hole and plating by 
roughening using a roughening agent, etching removal of the unnecessary 
plating is carried out selectively, and if the process b ■ the process e are 
performed, it will become structure as shown in drawing 2 (d) further. 
[0016]It can also carry [ use / as an inner layer board / a build-up multilayer 
printed wiring board as shown in drawing 2 (c) and drawing 2 (d) ] out further 
further again by the required number of times repeating the process f ■ the 
process i, and becomes structure as shown in drawing 2 (e) and drawing 2 (f) in 
this case. 
[0017] 

[Mode for carrying out the invention](Thermosetting resin) Although various 
things can be used for thermosetting resin of this invention, if independent, 
that resin without film forming property can be used has the feature 
especially. When conveying, cutting and laminating what control of thickness 
is easy, and carried out stoving, and it made the shape of semi-hardening when 
dissolving the resin in a solvent, considering it as a varnish with film forming 
property here and applying the varnish to a carrier film. It is hard to produce 
a resin crack and lack, and a thing of performance which can secure minimum 
thickness as an insulating layer further at the time of subsequent heat 
pressing molding is said. 

[0018]There is resin which was being impregnated and used for a woven glass 
fabric in the former as such thermosetting resin, A molecular weight is 30,000 



resin which does not exceed and For example, an epoxy resin, Bismaleimide 
triazine resin, polyimide resin, phenol resin, melamine resin, silicone, 
unsaturated polyester resin, cyanate ester resin, isocyanate resin, or these 
modified resin exists. Especially, an epoxy resin, bismaleimide triazine resin, 
and polyimide resin have Tg, an elastic modulus, and high hardness, and they 
are preferred. As an epoxy resin, bisphenol F type epoxy resin, a bisphenol 
smooth S form epoxy resin. Phenol novolak type epoxy resin, cresol novolak 
type epoxy resin, Bisphenol A novolak type epoxy resin, salicylaldehyde 
novolak type epoxy resin, Bisphenol F novolak type epoxy resin, cycloaliphatic 
epoxy resin. What was chosen from glycidyl ester typed epoxy resin, glycidyl 
amine type epoxy resin, a hydantoin type epoxy resin, an isocyanurate type 
epoxy resin, aliphatic series annular epoxy resins and these halogenides, and a 
hydrogenation thing can be used, and it can also use together. Especially, 
bisphenol A novolak type epoxy resin and salicylaldehyde novolak type epoxy 
resin are excellent in heat resistance, and preferred. 

[00 19] (Electric insulation ceramic system whisker) 200 or more MPa has a 
preferred elastic modulus, by less than 200 MPa, rigidity runs short, when 
board thickness is thin, the camber after chip loading is large and the 
mounting nature to a mother board falls to the electric insulation ceramic 
system whisker used for this invention. It can be chosen as such an electric 
insulation ceramic system whisker from way acid aluminum, a WORASU 
night, potassium titanate, basic magnesium sulfate, silicon nitride, and alpha- 
alumina, for example, and can use for it. Especially, wirebonding nature 
equivalent to the conventional prepreg is obtained, way acid aluminum and 
potassium titanate have Mohs hardness comparable as conventional E glass, 
and way acid aluminum is [ it is as high as 400MPa, and is easy to mix an 
elastic modulus with a varnish, and ] still more preferred [ elastic modulus ]. 
[0020]As form of this electric insulation ceramic system whisker, it is preferred 
that an average diameter is 0.3-3 micrometers, and average length is 5 or 
more times of an average diameter. If mixing to resin varnish becomes difficult 
for it to be less than 0.3 micrometer and an average diameter exceeds 3 
micrometers, the distribution to resin is not enough, and unevenness of the 
applied surface becomes large and is not preferred. This average diameter has 
the more preferred range of 0.3-1 micrometer. The rigidity of resin is not 
obtained as average length is less than 5 times, but it is more preferred that 
they are further 20 or more times. It is preferred as a maximum that it is 50 
micrometers or less, this figure needs to be smaller than the circuit spacing of 
an inner layer circuit, and, under the present circumstances, it is for an inner 
layer circuit interval not to have a thing below 50 micrometers. When this 
average length exceeded the interval of the inner layer circuit and both 
circuits are contacted, since a possibility that copper ion migration will happen 
easily along with an electric insulation ceramic system whisker, and a circuit 
will connect too hastily is high, it is not desirable. 

[002l]In order to improve the wettability of this electric insulation ceramic 
system whisker and thermosetting resin. It is preferred to use what processed 



the surface of an electric insulation ceramic system whisker by a coupling 
agent, and to such a coupling agent. A silicon system coupling agent, a 
titanium system coupling agent, an aluminate coupling agent. It can be used 
choosing from a zirconium system coupling agent, a JIRUKO aluminate 
coupling agent, a chromium system coupling agent, a boron system coupling 
agent, a phosphorus system coupling agent, an amino ** coupling agent, etc. 
[0022] (Hardening agent) In a hardening agent used for thermosetting resin of 
this invention. If it is a hardening agent used for the above-mentioned resin, in 
being able to use anythings, for example, using an epoxy resin for resin, 
Dicyandiamide, bisphenol A, the bisphenol F, polyvinyl phenol resin, novolak 
resin, and bisphenol A novolak resin are excellent in heat resistance, and 
preferred. Its range of two to 100 weight section is preferred to said 
thermosetting resin 100 weight section, and if a compounding ratio to said 
thermosetting resin of this hardening agent is dicyandiamide and they are two 
to 5 weight section, and the other above-mentioned hardening agent, its range 
of 30 to 80 weight section is preferred. When it becomes insufficient hardening 
that it is less than the amount part of duplexs, heat resistance falls and 100 
weight sections are exceeded, it is in a tendency for an electrical property and 
heat resistance to fall. 

[0023] (Hardening accelerator) A hardening accelerator is still more nearly 
required for the thermosetting resin and the hardening agent of this invention, 
and when thermosetting resin is an epoxy resin, an imidazole compound, an 
organophosphorus compound, tertiary amine, quarternary ammonium salt, 
etc. can be used for a hardening accelerator. The compounding ratio of this 
hardening agent has the preferred range of 0.01 to 20 weight section to said 
thermosetting resin 100 weight section, and its range of 0.1-1.0 is more 
preferred. If hardening becomes being less than 0.01 weight sections 
insufficient, heat resistance falls and 20 weight sections are exceeded, the life 
of B stage will become short and heat resistance will fall. 
[0024] (Diluent) The above-mentioned thermosetting resin, an electric 
insulation ceramic system whisker, a hardening agent, and a hardening 
accelerator. It dilutes and uses for a solvent and acetone, methyl ethyl ketone, 
toluene, xylene, methyliso butylene, ethyl acetate, ethylene glycol monomethyl 
ether, methanol, N.N-dimethylformamide, N,N-dimethylacetamide, etc. can be 
used for this solvent. The compounding ratio to the above-mentioned 
thermosetting resin of this diluent has the preferred range of one to 200 
weight section to the thermosetting resin 100 above-mentioned weight section, 
and its range of 30 to 100 weight section is more preferred. If viscosity 
becomes it high that it is less than one weight section, coating nonuniformity 
tends to be made and 200 weight sections are exceeded, it cannot apply even to 
the thickness in which viscosity becomes low too much and which needs it. 
[0025] (Thermosetting resin and an electric insulation ceramic system whisker 
comparatively) As for the rate of thermosetting resin and an electric insulation 
ceramic system whisker, it is preferred that an electric insulation ceramic 
system whisker adjusts in the hardened thermosetting resin so that it may 



become 5 - 50vol%. It is more preferred that it is 20 - 40vol%. The film forming 
property of thermosetting resin is small in it being less than [ 5vol% ], it is 
difficult handling for cutting powder to disperse at the time of cutting etc., 
rigidity is also low, the camber of the substrate after chip mounting becomes 
large, and mounting nature falls. If 50vol% is exceeded, in said process a, al, 
or a3, at the time of heat pressing molding, the embedding to the hole and 
circuit spacing of an inner layer circuit board will be insufficient, a void and a 
blur will be produced after shaping, and insulation will fall. 
[0026] (Photosensitive insulating resin) As a photosensitive resin composition 
used for this invention. All are usable if it is the constituent which mixed the 
thermal initiator with the functional group which can construct a bridge with 
the constituent or the heat other than light which could use the resin which 
used together photosensitive insulating resin or photosensitivity, and 
thermosetting, and contained a copolymer or a monomer with the functional 
group which can construct a bridge by light. 

[0027]As the first group that can be used as other resinous principles, the acid 
denaturation thing of cycloaliphatic epoxy resin, such as an epoxy resin, a 
bromine-ized epoxy resin, a rubber modified epoxy resin, and a rubber 
distribution epoxy resin, or a bisphenol A system epoxy resin, and these epoxy 
resins is mentioned. When performing especially an optical exposure and 
performing photo-curing, the denaturation thing of these epoxy resins and 
unsaturated acid is preferred. 

[0028]As unsaturated acid, a maleic anhydride, a tetrahydrophthalic 
anhydride, an itaconic anhydride, acrylic acid, methacrylic acid, etc. are 
mentioned. To the epoxy group of an epoxy resin, these are rates of a 
compounding ratio below the equivalent or the equivalent, and are obtained by 
making this unsaturated carboxylic acid react. 

[0029]In addition, it is one of the examples of application with preferred 
combination of a thermosetting material like melamine resin and a cyanate 
ester resin or this thing, and phenol resin, etc. Otherwise, use of a flexible 
grant agent is also a suitable combination, and as the example Acrylonitrile 
butadiene rubber, Crude rubber, acrylic rubber, SBR, carboxylic acid 
denaturation acrylonitrile butadiene rubber, carboxylic acid denaturation 
acrylic rubber, bridge construction NBR particles, carboxylic acid denaturation 
bridge construction NBR particles, etc. are mentioned. 
[0030]It becomes possible to give various character to a hardened material, 
holding basic performance called a photoresist and thermosetting by adding 
such various resinous prinqiples. For example, it becomes possible to give good 
electric insulation to a hardened material with combination with an epoxy 
resin or phenol resin. 

[0031] When a rubber composition is blended, tough character is given to a 
hardened material, and the surface treatment by an oxidizing drug solution 
enables it to roughen the hardened material surface simply. The additive 
agents (polymerization stabilizer, a leveling agent, paints, a color, etc.) by 
which normal use is carried out may be used for a hardenability constituent. 



Blending a filler does not interfere at all, either. As a filler, organic 
particulates, such as inorganic particle [, such as silica, fused silica, talc, 
alumina, hydrated alumina, barium sulfate calcium hydroxide, Aerosil, and 
calcium carbonate, ], powdered epoxy resin, and powdered polyimide particles, 
powdered Teflon particles, etc. are mentioned. Coupling processing may be 
beforehand performed to these fillers. These distributions are attained by 
known kneading methods, such as a kneader ball mill, a bead mill, and 3 rolls. 
[0032] (Developing solution) Next, the viahole linked to the 2nd circuit is 
formed in an insulating resin layer by the method of etching an unexposed 
portion with a developing solution. As a developing solution, the aqueous 
alkali nature developing solution containing an organic solvent is used. As an 
organic solvent used for a developing solution, a glycol derivative. For 
example, ethylene glycol, propylene glycol, a trimethylene glycol, The 
substitution product of low-grade alkyl groups, such as 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, pinacols, those dimers, a trimer, a polymer and 
methyl, ethyl, propyl, and a butyl group, is mentioned. Specifically, a 
diethylene glycol, ethylene glycol monoethyl ether, triethylene glycol 
monoethyl ether, ethylene glycol monobutyl ether, diethylene-glycol monobutyl 
ether, etc. are mentioned. Diacetone alcohol, acetone, ethyl acetate, 2- 
methoxyethanol, 2-ETOKI ethanol, ethyl alcohol, methyl alcohol, isopropyl 
alcohol, butyl alcohol, etc. are used. These may also contain two or more kinds 
of organic solvents. Especially a diethylene glycol is effective in the purpose. 
Concentration of an organic solvent is made into 1 ■ 50 volume %. Preferably, it 
is five to 35 volume %. As an aqueous alkali nature developing solution used 
for a developing solution, alkali metal hydroxide, carbonate, an phosphate, 
way acid chloride, etc. are mentioned. For example, sodium hydroxide, a 
potassium hydrate, ammonium hydroxide, sodium carbonate, potassium 
carbonate, trisodium monophosphate, way acid sodium, specific metasilicate, 
etc. are mentioned. It is desirable when the solution containing diethylene- 
glycol monobutyl ether and way acid sodium is used as a combination of the 
aqueous alkali nature developing solution containing an organic solvent. As for 
the concentration of five to 30 volume %, and way acid sodium, 5 -30 g/1 is [ the 
concentration of diethylene-glycol monobutyl ether ] preferred. 
[0033] (Rinsing treatment) Next, rinsing treatment is performed to the 
insulating resin layer after development. The solution containing an organic 
solvent is used as a rinse. As an organic solvent, the organic solvent which the 
developing solution described by the way can be used. It is desirable when the 
solution containing especially diethylene-glycol monobutyl ether is used. The 
concentration of diethylene-glycol monobutyl ether has preferred 0.1 - 90 
volume %, and its 1 - 20 volume % is still more preferred especially. As for 
rinsing treatment, the method in particular is not restricted by dip or the 
spray, either. Even if it is deficient in an effect and exceeds 90 volume %, there 
is no difference in an effect, and waste liquid treatment comes to take great 
energy at less than 0.1 volume %. 

[0034] (Process a) In this process, in order to apply thermosetting resin and an 



electric insulation ceramic system whisker to copper foil, Mix an electric 
insulation ceramic system whisker in the solution (henceforth thermosetting 
resin varnish) which mixed the above-mentioned thermosetting resin, the 
hardening agent, the hardening accelerator, and the diluent, and the agitated 
varnish is applied and heated in it. Carry out semi -hardening and Blade 
coater, rod coater, knife coater, It is preferred to choose the coating method 
where squeeze coater, a reverse roll coater, or a transfer roll coater can carry 
out load of the shearing force in the direction parallel to copper foil or which 
can carry out load of the compressive force in the direction vertical to the field 
of copper foil. As for the thickness after the semi -hardening of this 
thermosetting resin layer, it is preferred that it is the range of 25-100 
micrometers. If the embeddability of inner layer copper foil produces 
unevenness on the surface small as it is desirable and is less than 500 
micrometers, and adjusting this resin flow in the range of 10 mm from 500 
micrometers exceeds 10 mm, the thickness of the end after lamination will be 
thin and insulation will fall. Make the hole of 30 mm squares in the prepreg 
with copper foil whose thickness of resin is 50 micrometers, pile up so that 
resin may contact the copper-foil face of a copper-clad laminate sheet, carry 
out heat pressing to this resin flow for 60 minutes by 170 ** and 2.5Mpa, and 
when lamination adhesion is carried out. It is considered as the shortest 
distance of the resin which flowed out of the edge of the hole of 30 mm squares 
into the copper foil surface. 

[0035] (Process al) When copper foil which can replace this process al with the 
above-mentioned process a, and is used for the process a becomes very thin, it 
is a process to deal with. By exfoliating a carrier, processing thin copper foil 
and forming a circuit, after easily and laminating to an inner layer circuit 
board, since it be enough and may become wrinkles, [ by using composite 
metal foil which consists of thin copper foil and a carrier ] More detailed 
processing of a circuit conductor is enabled. 

[0036] (Process a2) When treating thin copper foil at this process, physically in 
a carrier which can exfoliate. Since generating of a crack and adhesion of a 
foreign matter take place [ a process of handling ] to a copper foil surface, in 
order to prevent this, composite metal foil with a high degree of adhesion is 
used, and metal which has chemical removal conditions which are different 
from a circuit conductor in removal of a carrier is used. By the way, if such a 
metal layer is thickened, it is not economical, and since a process also becomes 
long, it uses an intermediate layer for a position which wants to stop etching. 
As a solution which carries out etching removal only of the 2nd copper layer, a 
solution (henceforth alkali etchant) containing a chloride ion, ammonium ion, 
and a copper ion is used. A disposal method is performed by making solutions, 
such as immersion and spraying, contact. In a process of removing only a 
nickel phosphorus alloy. It carries out to liquid which uses nitric acid and 
hydrogen peroxide as the main ingredients by being immersed in solution 
which blended a heterocyclic compound which contains nitrogen in a form of - 
NH- and -N=, or spraying such solution as organic acid and a ring constituent 



who have a carboxyl group as an additive agent. 
[0037](The process b) A method of forming plating resist of the usual 
patchboard can be used for this process. Laminate a method of printing resist 
ink which can exfoliate on the surface of copper foil by a silk- screen-printing 
method, and a resist film which can be exfoliated on the surface of copper foil, 
and namely, via a photo mask, Form of a hole used as the 1st viahole 8 is 
irradiated with ultraviolet rays, and a method of developing and removing a 
portion of the hole can be used. In order to etch copper foil, chemical etching 
liquid is contacted to copper foil exposed from etching resist formed above, and 
is selectively removed to it, and among it are a cupric chloride solution, a ferric 
chloride solution, etc. as such chemical etching liquid. Etching resist is usually 
removed using a solvent or an alkaline aqueous solution, in order to remove 
chemically. 

[0038](The process c) Although puncturing of a viahole has laser, sandblasting, 
plasma, chemical etching, etc. as the concrete technique, puncturing nature 
uses good laser. By irradiating with a laser beam, it removes until a circuit 
conductor of said inner layer circuit board 4 is exposed, and it is considered as 
a viahole. Laser which can be used for this process has carbon dioxide gas 
laser, an YAG laser, excimer laser, etc., and its carbon dioxide gas laser is 
preferred from a point of productivity. Exposure conditions of a laser beam at 
this time have short time, and what carries out a pulse form oscillation with a 
big output is preferred, for example, width of one pulse is 1 to 40 microseconds. 
It becomes easy an oscillation and to control a laser generator which can take 
out an output which 150-10,000 Hz and a repetition pulse number are made, 
and can carry out hole processing of the size of an output in the range of two to 
5 pulse on condition of one to 10 pulse, and pulse repetition frequency is 
preferred. This output is made into an energy density and is the range of 15 - 
40 J/cm2. If an output per time cannot evaporate a resin layer as it is less than 
a mentioned range, it cannot emit but exceeds a mentioned range, by becoming 
a bore diameter more than needed, control is difficult, and since resin which 
once evaporated carbonizes and adheres, adhering carbide must be removed. 
[0039] (The process d) The roughening agent used for this process can use 
anythings, if resin is swollen and dissolved, and it is usually preferred to use 
alkali permanganic acid solution. Plating used for this process uses the same 
technology as through hole plating of the usual patchboard. That is, a 
substance which becomes a core of plating of palladium etc. is made to adhere 
to said roughened resin layer, electroless plating liquid which has ionized 
plating metal, a complexing agent, and a reducing agent of plating metal of 
plating metal is made to contact, and plating metal is deposited in the whole 
wall. Thus, if it plates, copper foil of an outer layer, a wall surface of IVH, and 
a circuit conductor of the inner layer circuit board 4 are electrically 
connectable. 

[0040](The process e) This process is a process of forming a circuit of an outer 
layer and removing etching resist like the process b. 

[0041] (The process £) In this process, solution containing an alkaline reducing 



agent can be used for reduction processing which follows oxidation treatment 
on the surface of a conductor circuit using solution containing an alkaline 
oxidizer, and processing can be performed by usually being immersed. 
[0042] (The process g) In this process, a system which applies liquefied resin by 
methods, such as a roll coat, a curtain coat, and dip coating, and a system 
which is film-ized and is pasted together by lamination can be used for a 
formation method of an insulating resin layer. A substrate and a developing 
solution can be contacted using dip, a spray, etc. which can use the same 
technique as a resist formation method of the usual patchboard for exposure 
performed via a photo mask, and are similarly used for manufacture of the 
usual patchboard about development, and a resin layer of an uncured part can 
be removed. In order to remove etching resist more effectively, it is preferred to 
use solution containing an organic solvent as a rinse after development. 
[0043] (The process h) As an oxidizing roughening solution used for this 
process, chromium / sulfuric acid roughening solution, an alkali permanganic 
acid roughening solution, sodium fluoride / chromium / sulfuric acid 
roughening solution, a Howe fluoric acid roughening solution, etc. can be used, 
and it is usually preferred to use alkali permanganic acid solution. Plating is 
the process d and the process of performing nonelectrolytic plating similarly. It 
may carry out by adding electroplating if needed. 

[0044] (The process i) It is the process of forming a circuit of an outer layer and 

removing etching resist like the process b. 

[0045] 

[Working example]The working-example 1 process a2 As shown in drawing 1 
(a), used a woven glass fabric-epoxy resin for the insulating base material 1. 
Use MClE-679 (the HITACHI CHEMICAL CO. LTD. make, trade name) which 
is a 0.4-mm-thick woven glass fabric-epoxy resin impregnation double-sided 
copper-clad laminate sheet, perform puncturing and non-electrolytic copper 
plating, and depending on the usual method of subTORAKUTO. The inner 
layer circuit 2 was formed and the inner layer circuit board 4 which has the 
through hole 3 was produced. Next, a pitch of thermosetting resin varnish of 
the following presentations in a field of the 1st copper layer of composite metal 
foil which consists of the 2nd copper layer with a [ nickel phosphorus alloy 
layer / thickness / of 15 micrometers ] of with a 5 -micrometer -thick [ 1st / 
copper layer / thickness ] of of 0.2 micrometer is received, A way acid 
aluminum whisker of 30vol% was mixed and agitated, it applied by knife 
coater, and an adhesive film with copper foil which has the thermosetting resin 
layer 6 with a thickness of 50 micrometers which was dried for 10 minutes and 
carried out semi-hardening at 150 ** was produced. 
(Presentation of thermosetting resin varnish) 

- Bisphenol A novolak type epoxy resin 100 weight sections (weight per 

epoxy equivalent: 200) 

- Bisphenol A novolak resin 60 weight sections (hydroxyl equivalent: 

106) 

- 2-ethyl-4-methylimidazole (hardening agent) 0.5 weight sections and 



methyl ethyl ketone (diluent) As shown in drawing 1 (b). pile up the 

inner layer circuit board 4 and the adhesive film with copper foil which were 
carried out in this way and produced 100 weight sections so that the inner 
layer circuit 2 of the inner layer circuit board 4 and the thermosetting resin 
layer 61 of an adhesive film may touch, and at 170 **. For 60 minutes, by the 
pressure of 2.5MPa, heat pressing was carried out and laminate integration 
was carried out. By this condition, the resin flow was 3 mm. Etching removal 
only of the 2nd copper layer was carried out by the following alkali etchant. 
(Alkali etchant) 

- CuCk. 175 g/1 and NH4OH 154 g/1 and NH4CI 

236 g/1 solution temperature: With the following etching 

reagents, etching removal only of the 50 ** nickel phosphorus alloy layer was 
carried out. 

(Nickel phosphorus etching-reagent presentation) 

- Nitric acid 200 g/1 and hydrogen peroxide solution (35wt%) 

Organic acid containing 10 ml/1 and a carboxyl group (Dl malic acid) 

100 g/1 and benzotriazol 5g/l[0046]process b: ■■ the 1st [ said ] 

copper foil top formed as the copper foil 21 ■■ dry fill MUFO tech H-K425 (the 
HITACHI CHEMICAL CO. LTD. make.) The portion of the copper foil 21 
which formed the etching resist by a trade name and was exposed from the 
etching resist as an opening of copper foil for forming a viahole, Etching 
removal was carried out to circular form 100 micrometers in diameter, and 
2weight % of the NaOH aqueous solution removed etching resist on condition 
of for 2 minutes at 40 **. 

[0047]Process c : Said hardened thermosetting resin layer 6 which was 
exposed from the opening of the copper foil 21 by carbon- dioxide -laser light on 
condition of energy-density 20J/cm2, the oscillation time for 1 microsecond, the 
oscillating frequency of 150 Hz, and four pulses, By glaring, it removed until 
the inner layer circuit 2 of said inner layer circuit board 4 was exposed, as 
shown in drawing 1 (c). and the hole 82 used as the 1st viahole 8 was formed. 
[0048]Process d : 7wt% of the alkali permanganic acid solution which is a 
roughening agent about said hardened thermosetting resin layer 6 of the wall 
surface of the hole 82 is used. In order to roughen on condition of for [ 70 ** of 
solution temperature, and time ] 5 minutes and to electrically connect the 
inner layer circuit 2 and said copper foil 21 of said inner layer circuit board 4, 
it plated with the conditions of 70 ** of solution temperature using the 
electroless plating liquid of the following presentations. 
(Presentation of nonelectrolytic plating) 

- CuS04and5H20 10 g/1, EDTA, and 4Na 40 g/1 and 

37wt%HCHO 3ml/l. and NaOH Quantity which sets 

pH to 12.3[0049]process e: - said copper foil 21 top " dry fill MUFO tech H- 
W440 (the HITACHI CHEMICAL CO. LTD. make.) The etching resist by a 
trade name was formed, etching removal of the portion exposed from the 
etching resist was carried out, said etching resist was removed, and the circuit 
conductor was formed as shown in drawing 1 (d). 



[0050]Process f Perform reduction processing after performing oxidation 
treatment for a copper surface on the surface of said conductor circuit and 
forming unevenness in it as multilayering cleaning for bonding. 
(Oxidation treatment liquid) 

- NaOH 20g/landNa3PO4andl2H2O 

30g/landNaClO2 80 g/1 and pure water 

quantity which will be 1 1. in the whole quantity temperature: ■■ 85 

** time: -- 120 seconds (reduction processing fluid) 

- NaOH 5 g/1 and dimethylamine borane 5 g/1 

temperature: -- 25 ** time: -- 120 seconds[005l]- Process g : as shown in 
drawing 1 (e). the photopolymer 91 of the following presentation was applied 
on the polyethylene terephthalate film (50 micrometers in thickness) in which 
it was given to releasing treatment, was dried for 10 minutes at 80 **, the film 
of 60 micrometers of thickness was formed, and the insulating resin layer was 
formed by lamination. It carried out to the laminator on the following 
conditions using H1M-V530 (the Hitachi AIC, Inc. make, trade name). 

- Lamination atmosphere : under decompression (760torr) 

- exhaust air gage pressure: - 3 kg/cm^ and lamination speed: -- a part for 0.5- 
m/-- temperature [ of - roll ]: - 110 ** (photosensitive insulating resin) 

- 2,2' bis(4, 4'-N-MAREIMIJIRU phenoxyphenyOpropane It is 

1-Eq TETORAHIDO to the bisphenol A type epoxy resin of 30 weight sections 
and the weight per epoxy equivalent 500. Acid which made RO phthalic 
anhydride react for 10 hours, and compounded it 150 ** under a nitrogen 

atmosphere Modified epoxy resin 45 weight sections and 

intramolecular - a carboxyl group -■ 4-mol% " The included acrylonitrile- 
butadiene rubber (PNR-IH, Japan Synthetic Rubber Co., Ltd., trade name) 

20 weight sections and l,3-bis(9,9'-JIAKURIJINO)heptane 5 weight 

sections and aluminium hydroxide 10 weight sections and 

IRGACURE 651 (Ciba-Geigy trade name) The unexposed part was 

developed and rinsed, after irradiating the portion used as a viahole with the 
ultraviolet radiation of light volume 300 mJ/cm^ via the photo mask in which 
the shield part was formed and exfoliating the polyethylene terephthalate film 
of the film surface, as shown in five weight sections, next drawing 1 (£). As an 
aqueous alkali nature developing solution containing an organic solvent, 
diethylene-glycol monobutyl ether was used for the organic solvent, and it was 
considered as 10 volume % at the developing solution. It was considered as the 
solution which contained 15 g/1 using tetraboric acid sodium (ten 
monohydrates) as an alkaline substance, and negatives were developed by 
spray pressure 1.0 kg/cm^ for 40 ** and 4 minutes. As solution which contains 
an organic solvent as a rinse after development, it was considered as 
diethylene-glycol monobutyl ether and the solution having contained 10 
volume %, rinsing treatment was performed by spray pressure 1.0 kg/cm^ for 
40 ** and 4 minutes, and the hole 111 used as a viahole was formed. 
[0052]The process h : After irradiating a substrate after development and rinse 
with 2J/cm ultraviolet radiation 2, heat-treating for 1 hour and performing 150 



** of postcures next, an insulating layer in order to carry out chemistry 
roughening as a roughening solution, KMnO4 "60 g/1, NaOH: Solution 
containing 40 g/1 was produced, and dipping treatment was warmed and 
carried out to 50 ** for 10 minutes. Then, dipping treatment was carried out to 
solution of SnCl2:30 g/1 and HC1:300 ml/1 for 5 minutes at a room temperature, 
and neutralization processing was performed. After roughening treatment, in 
order to form a conductor circuit in an insulating layer surface, first, it was 
immersed in catalyst HS-202B for non-electrolytic copper plating (the 
HITACHI CHEMICAL CO. LTD. make, trade name) for 15 minutes at a room 
temperature, copper sulfate plating performed electroplating further, and a 15- 
micrometer-thick conductor layer was formed on the surface of an insulating 
layer. 

[0053]The process i: In order to remove a part which does not need a plating 

conductor, etching resist was formed, it etched using chloride / ferric chloride 
etching reagent, and a circuit pattern was produced. Next, like a process (c), 
said etching resist was removed, and as shown in drawing 1 (g). a build-up 
multilayer printed wiring board was produced. 

[0054]It carried out like an working example 1 to a pitch of working-example 2 
thermosetting resin varnish except [ all ] having mixed and agitated a way 
acid aluminum whisker of 10vol%. Laser -beam- drilling conditions were 
energy-density 20J/cm2, oscillation time for 1 microsecond, oscillating 
frequency of 150 Hz, and the pulse number 3 in carbon dioxide gas laser. 
[0055]It carried out like an working example 1 to a pitch of working-example 3 
thermosetting resin varnish except [ all ] having mixed and agitated a way 
acid aluminum whisker of 45vol%. Laser -beam- drilling conditions were 
energy-density 20J/cm2 oscillation time for 1 microsecond, oscillating 
frequency of 150 Hz, and the pulse number 5 in carbon dioxide gas laser. 
[0056] It replaced with the process a2 of working-example 4 working example 
1, and produced like an working example 1 except having used the following 
processes al. 

The process al: MClE-679 (the HITACHI CHEMICAL CO. LTD. make, trade 
name) which is a 0.6 -mm- thick woven glass fabric-epoxy resin impregnation 
double-sided copper-clad laminate sheet was used, puncturing and non- 
electrolj^ic copper plating were performed, and the inner layer circuit board 4 
which has a through hole by the usual subTORAKUTO method was produced. 
As opposed to a pitch of thermosetting resin varnish of the following 
presentations in a field of a thin copper layer of composite metal foil which 
consists of 5 -micrometer -thick thin copper foil / 70 -micrometer carrier copper 
layer in thickness, 30vol% " a way acid aluminum whisker was mixed and 
agitated, it applied by knife coater, and an adhesive film with copper foil which 
has thermosetting resin with a thickness of 50 micrometers which was dried 
for 10 minutes and carried out semi-hardening at 150 ** was produced. 
(Presentation of thermosetting resin varnish) 

- Bisphenol A novolak type epoxy resin 100 weight sections (weight per 

epoxy equivalent: 200) 



- Bisphenol A novolak resin 60 weight sections (hydroxyl equivalent- 

106) 

- 2-ethyl-4-methylimidazole (hardening agent) 0.5 weight sections and 

methyl ethyl ketone (diluent) 100 weight sections[0057]It replaced 

with the adhesive film with copper foil of the comparative example 1 working 
example 1, the following thermosetting resin varnishes were laminated 
between composite metal foil and an inner layer circuit using the prepreg 
which carried out spreading impregnation to the woven glass fabric, and the 
build-up multilayer printed wiring board was produced like the working 
example 1. 

(Presentation of thermosetting resin varnish) 

- Bisphenol A novolak type epoxy resin ICQ weight sections (weight per 

epoxy equivalent: 200) 

■ Bisphenol A novolak resin 60 weight sections (hydroxyl equivalent: 

106) 

- 2-ethyl-4-methylimidazole (hardening agent) 0.5 weight sections and 

methyl ethyl ketone (diluent) 100 weight sections[0058]It replaced 

with the adhesive film with copper foil of the comparative example 2 working 
example 1, and laminated between composite metal foil and an inner layer 
circuit using what applied the following thermosetting resin varnishes, and 
the build-up multilayer printed wiring board was produced like the working 
example 1. 

(Presentation of thermosetting resin varnish) 

- Bisphenol A novolak type epoxy resin 100 weight sections (weight per 

epoxy equivalent: 200) 

■ Bisphenol A novolak resin 60 weight sections (hydroxyl equivalent: 

106) 

• 2-ethyl-4-methylimidazole (hardening agent) 0.5 weight sections and 

methyl ethyl ketone (diluent) 100 weight sections[0059]Replace with 

an adhesive film with comparative example 3 copper foil, and the 
thermosetting resin varnish of the comparative example 2 on the inner layer 
circuit board 4 Direct, It applied by the silk-screen-printing method, and 
copper foil was piled up upwards, and heat pressing was carried out, it was 
laminated between composite metal foil and an inner layer circuit using what 
carried out laminate integration, and the build-up multilayer printed wiring 
board was produced like the working example 1. 

[0060]The following examinations were done on the build-up multilayer 
printed wiring board produced as mentioned above. The result is shown in 
Table 1. 

- gaseous-phase spalling test: (Examination) -65 **, 30 minutes <=> 125 **, 
and the conditions for 30 minutes were made into one cycle using spalling test 
machine SAMA shocking chamber TSR-103 (the product made from TABAI, a 
trade name), and change of connection resistance was measured. In 
measurement of connection resistance, it measured using the Hewlett Packard 
multimeter 3457A. 



[0061] 
[Table 1] 



[0062] 

[Effect of the Invention]The multilayer printed wiring board which was 
excellent in slimming down between layers, the miniaturization of wiring, and 
bywayization of IVHBVH, and was excellent in intensity, was excellent in 
connection reliability, and was excellent in productivity by this invention, and 
its manufacturing method can be provided as explained above. 
[Brief Description of the Drawings] 

[Drawing l1 (a) - (g) is a sectional view showing each process for describing one 
working example of this invention, respectively. 

[Drawing 2j (a) ■ (£) is a sectional view showing other working examples of this 
invention, respectively. 
[Explanations of letters or numerals] 

I. Insulating base material 2. inner layer circuit 
3. Through hole 4 . inner layer circuit board 

6. The thermosetting resin layer 7. 1st circuit 

8. The 1st viahole 82. hole 

9. The photosensitive resin layer 10. 2nd circuit 

II. The 2nd viahole 

III. Hole 13. through hole 
14. Plating 21. copper foil 
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MIBX7f^>yu->"Xh^^St§I 

So 

i:^#IStt5IS*]S4tia«Olf;l/F77y^iy'J 

al. amcJ;0tulB«Mffi»tt-tr5 5 7^?^7^X* 
^MtB^ifilfb 7 ^ X ff^ (Ci5)-(C ^7>t ? •a-/cfiHf b 

^^zi-mim^^t^^\ 'J7SA^P>^j:5 21*'!^^ 

*-;K3) t rtllHl!S(2)^Jgfi!t tfcrtS[Hli^fi(4)<D± 

BfjiBiiii{bttiiiis(6)^«te^ MDELraa 

t ttm^^ 4 fCHB«<D tr;l/ F7 7 y^iy U 

a 2 . ariic J; D tutB«Mffi^ttt y5 7^P^7^XA 
;&tufB^^fb™)3g7 :ix * (cJ^-tc5)S(^ ^fc^Sfb 

i±fC[lISSt*§ 1-9 /imcDiP^O^lWillt^ftt 

10~150/im(D^2 ©i5)l t -e© 2 Idtf^fStCiglt 
enfcifJA^O. 0 4-1. 5 /i^l«:l7'!^;^-Uy■a• 
#lA^?.*51t^^SfgO^ 1 mmmmrM 

xm-w\tLm. ++u7io*'^ii£b, X7'y 

7 ] |»S{b™iOltfl|7 0-*^ 5 0 0 m 

i^xhxh^. wmitmrnmn^mnmif. 25 

~1 0 0 ^^l©iEH■e$)§i:i:*#@[i:t§W3}<Ii4~ 
6 © ^ o I ^ t'nAMc IBIc© H~ ;l/ F 7 7 T"^! 7° U y h 

7^^7^XA©E^1A\ 5~50vo l%T'S§i: 

tmw.ttmwM. 4-7 (Do -^v^f n*HciB«g©v; 
;v F7 7 fmfv y ymmmmmo 
[iiM9] x@ 1 xmLfcmfv y hmmm 



3 

D )i Ut 9 c t t -r sis^s 4 ~ 8 © ^ -fev^-rn 

So 

[iS^is 1 0] xg i TftSLfc^s^y y hEM* 

Ig i ;&tT 5 C 1 1 ^tt*« 4 ~ 9 © ^ ^ v^-f 

So 

So 

[ItjRiS 1 2 ] Xg i T-ft^Lfc^S7°U > MSS«% 
rtlSStbT. ^e>}i:. Xg f -Xg i 

F7 7 y hiE«S^(DS3i73So 

[000 1] 

[0 0 0 2] 

[0 0 0 3] cne.iosi%?i/ct/-c4i)t. ihcdss 

i/^)W^-^7t^-)l (WTx I VHfcl^^o ) -^^ '^'J 
-^VW74-^-;^ (ttT. BVHhI/^5o ) ti^m^^'tl 
^©I VHJ?>BVHtStc/hS{bSno 

[0 0 0 4] mmmmai. mi^. mnmmt 

t mmm t mmi^t s k 7 7 y^^sE^ *^ 
[ 0 0 0 5 ] c © e;!/ F 7 7 -^mmmm-m^m 



(3) i^fffW 1 1 - 1 7 7 2 3 7 

4 

^SL. mmmmmi^iL. mmitixmrn 

mc^<omc 1 mmmwRmmmmti'^x^. 
10 ctim*)mctKi:'^x. •mtt^mmmB 

[000 6] 

mmm}kL^ottmM\ o©j;9%e;vK7 7 

(c K7 7 T'l^ffMt 5tut. n.mmmm'^m 
n.mm^iix^)^-t^-i^^^itmt^>mm^o 

n-hffi. 7.^')-ymm. f^-j-fmrnsv^)^!^ 
v^^^-Viim^bK cn^ximmmmxh^t' 

©^ffi^^k^^iac 5 feJ6{iiHXVAm ^SS 0 © 

[0 0 0 7] S/c, *eMI5rX;l/-*-;l/tc?t«T't 
fc^^Tfc, rtl[HigSfii:;^aJ6L/c1Sflg©iill5i^?S( 

*m5/cJ6. ^t^filitt©^gT^^CTv^fc„ 

[0 0 0 8] *5|0^ti. jS^MIStt©^±> 

^t;s«ffi©¥?iit(c«n/cEvi/F77/^i7'uy 

h i: . ^mmtitc F 7 7 :/^H 7° U > F 

[0 0 0 9] 

mmmmuc^^m :^nm t:v^ f 7 7 7°^ 

l/UyFSE^ti. HI (g) iC/^tcfc^K. 

M 1 t^©ii5S(i:ffM?nfcrt)i@SS2 

3 tc cfc o T?-©i^ffi©rtl@?§ 2 ^IIMWtilSiE t /crt 

iiHigsfi4fc. ^mmmwmmwm\m-K 

©»cffM?nfc^ i©ioisS7t, t5iartiiH]SS2i 
mm 1 ©@ss7 t%«MW^cjgift5® 1 ©;W7t^ 

40 -;L'8i:. ^©ga(cffM^n/c!i^Wg«9i:> ^ 

©^)ttt<S)]ii9©asfcffM^n/c^2©0?§i 0 

HuiE^i©0?S7 i:tfifa^2©0ssi ot^mtw 
tgS€-r5^2©/^'r7*-;n 1 t^tb. 
IS 4 ©x;v-*-;i/ 3 mMWtmmm &mzm 
mmmxmt^x\^^z.tmntt^. 

[0010] ^©J;^*H';UF77y^«/U>FiElg 
m JitT©i@^, i:©)i{ctTai:t{c<koT»Jgt 

a . »jWt Wi7r.X{c«M*eStt©?E«^jT'feS« 
50 SI6iitt-b^5 7^^'>^X**gE^L. m\ci:*)m 



u=.xfpici^-icmi^m. mmz \ mmm 
"f-mmmM i t^mmimi^-^nrcmm^ztx 

b. mmmz KDHcx.'v^y'ifui^T.i'm^u 

8i:%^?^8 2%ffMr5lS„ 

d . wiE'R 8 2 OgffitDSft LfcSiSfbttffligl 6 

e. mii!bo^(D±{cxy^yifUiy7.hmfS.L. m 

X 7 ^>^"Vv>'x h t^ibma^itciibo t mis 2 1 ^x 

f. comi (ommitirmm&L. m 

g. ^KDmim^htLfzmic. 'mmmmm 

LXmft. imL. m2«/W7*-;H It^^T^l 

1 imf^t^xfio 

h. tfiK7\l 1 10gS^aty^7lcMBIl9(DlSflgffi 

i . tuK46-:)t«gffi(CX7^>^''V>/"7,h^ffML. 
Kx 7 9^ > ^" U h 6 S to L fc 46 o t ^IS^ Wtcx 
-y^^y^^ltSb, tulBx75^y^^l/>^*Xh%|^S-r5X 

So 

[0 0 1 1] IS a. icixxr. «T©xe^ffii/^5i: 
ai. mmciif)mEnmm^'ty^"j'!7%'y^xti 

-;l/3 trt]i0SS2^ffML/crtl0SSS4tD±t. m 
++U71<D*^«£t-5lS„ 

[0 0 12] ffc. iga. icix^Xs uyo^Tmm 
a 2. amcj;?)tufe«M)^iti4-b^5 7^'i^'>^:^* 



6 

i±(c|l]Sgi:*?> 1 ~9 fimcDS^cDll 1 Oiillt^fri: 

LX(DmMtLxmiR^^'icx'7^m&^mm^ 

10-1 5 0 ^^mO|g2^Dilli:^©2lOct5PE|^cS^t 
?)n/cif.^*'iO. 0 4~1. 5 nmOy-y-yjl-Vy-^ 

x;^-;^-^-;^3 fcrtiiiigS2*fl5figLfcrtiiPiK^4(D 
10 -mtbm. ^^vjnmmiu m^^x. X7 

[0 0 13] Sf.{i:i:n5(DS3S:^S?:<fffltT. xg 

i ximLTcmfv y HmmmaMmt ix. ? 
^ic. xmf-xmimmrjimmmuioctti'^ 

Tt. B^J^il 02 (a) iCTTst^orjiWMtri^. 
[0 0 14] t/c. XSiTl1^Sb/c^l^UyHHII 

ft. T^rtgRfifbb. MiJ^fflv^Tfflfbb, ^-D^i 
4^tfo/c|gtC. ^g^feo^l 4^SiRWfi:x7^y 
20 mil. Xgb~Xli^f^5ci;tTt. 
02 (b) {CT^tctd^lgjit^So 
[0 0 15] $/c, XgiT'ftlibfc^iy'Jyhie^ 

rtgp^ifmbb. ffifbi^fflv^Tifafbb. i6ot^i7o/c 

ItC. ^g^d:J6ot^lS^W(CX7^>^mU ^5. 

xmh-xme&io^t^xt. mii. mz 

(c) tCTstJ;9*^ltc^j:D. X^iXmiTcm 

yij y hseM^rtiSfei: LT. xm f ~xg i 

30 tt. ;vrtsp^fflibb. mitmmi^^xmiti. isb^t^ 
'no feme. x-Wjiib-^trmmicx 7 ^ y ^"^i 

XSb~Xge%lTX.B\ H2 (d) (C.l^ 

[0 0 16] t^lCitc. 02 (c) ^02 (d) K/T^ 
-Tct 5 F77 -/^l-ZU :/ 

LT. xmf~xmimmrj:mmm*)'MW 

^Uti^X^. cCD^^. 02 (e) ^02 (f) ICTT^ 
[0 0 17] 

40 immmmm] immitmrn) mmmmit 
mmui. m^(Dmmf^x^^f:i\ ^x^. m 

77^i\/L{mi^t^ti\mt(Dm'mmwiXh'o. 
■h^-D. mm^mLxmimtLrci,(D^. mm. m 

^rMmi}mi\iS.mnmmmtLx<om'mt 
muxtmmz.t^x^^'). 
50 [0 0 18] z.(oi.ormm\t'mmtLx\i. 



7 

>^7^--h mn. f /c c n (Dttt^tSg^ i:' A^fe ^„ 
FSx4?+v/^l. eX7xy-;VSSx>-J<+i/m 

V 7 ^gyx.f+v'^Sfli. e7.7x/-;i'A/4-"7-y m 

x4^+v/1Sag, +^'J^;^7;^rt Fy4^7-y^'Sx.t:+ 

->lSli, H-x 7 X y F y *7 7 ^ six t;^^ s^iifli, 
SISi^x4^4.i/^t)3|^ ^yiP)ix7.T>imxf.^^ym 

m. fvyyji7 5.ymj.f^^iymn. \^^'yh^ym 

:L:fi^ymm. ^Vi/77b-FSx.t°:^i/t)]§. MB 
)il#;x4^+i/1t)li^&y'tc<:n5.cDMn^>m 7K 

tT-tSo ex7xy-;i/Ay#77^sx.t° 

t -9- 'J 9^;l'7;Ur t F/ -v ^/gyxsj^+v/ffi 
[0 0 19] (W^^gittt-tr^S-y^l^-^^'X*) 

tt$*^2 0 0MPaW±;6^'«!fSt<. 2 0 0MPa*^ 
fi'^±t < v^f-.K- F^(D||gtt:6MgTT5o CCDi^v 
17;1/5:^'^A, 'yt^yXt-^h. 1-^ymts')'^ 

m'mm-^'7'^^y^L. mmm. ma-jji^-r 

7;l'Sx>>At^^fyK*'J<^Ati. 

#tt**M0 0MPai:l;i/>±(C. 7xXt 

[0 0 2 0] i:0«^*6Si14H?7^7^l'^^'X*OJg 
^KfcLra. ¥i^llti*^0. 3-3 /im. 

0. 3/im5fe!iSTfe§t, 1tlg7:iX^CDrg^*^Bili: 

Tt^ESii^ 0. 3-1 /imCDlEH*UO^SLi/\ ¥ 

±PItbT. 5 0,imOTT-$5i:h*Wtb<. e:<D 
•3. :i«-e(irtl0S§^lA^5Ofim*l(DtO«^ 



(5) mSW- 1 1 - 1 7 7 2 3 7 

8 

[0 0 2 1 ] u©«MIS^ttir5 = 7i'^'^^'X;^3i:*l 

^ 7sii(r)m\n:i^-j'f'}y m f -saa l /c t 

ijvf') ym. i^)la7)l=.~^mi3yfV yf 
10 "pvih^fiv-i'yym. if^uy%ti^v:f\)y^ 
ni ^)y%tivf')ym. 7=,j%ti'v:f')ymii 

[0 0 2 2] mm) ifmmmtmm\m\^^ 

^ffli/^^Jf^tctt. >>'i/7y-;>'75 F. ex7x/-;i' 

A. E-X7xy-;l/F. .t:UH-:i;b7xy-;«. 7 

m 7 ^itflis ex 7 X / -;b A / 7 mmmm 
20 tm^m. mmmmm \ o ommm-^nL 

2-1 0 0Mg|3OSBH*^<fftL<, i/'>'7>>'"7 
fenti. 3 0~8 0llgP©li5H*WSLV\ 2aig|5 

mxh^mwy^^ht^'o.mmmwfL. loo 
[0 0 2 3] m\twm\) ^mnmrnmrnrnm 

30 ^^/-Mt^m. ^mvy\t^%. ^3|S75>. ^4 
l57y*:i';7Aii^i:'^ffifflt§i:t*^i?t§o cnU 

u 0. Qi-zomMmmmtL^. 0. i~ 
1. 0(DiBH!b^<j;f3$FSLi\ 0. Qimmumxh 
^t. mm&tmm^m'rL. 2o«igi55S 

BXr-i/'0^#A^^<^d:'9jiSitt*MgTt 

[0 0 2 4] (f^s^sij) ±Emmitmm. nmmv!E 

^hy. F;i/xy. yf-;My7^ux m 

Ix^/K x^UV^-'Un-^l/t/yf-^l/x-f ;K 7 
^/-;k N, N-v'yf-;l/4-N;bA7 5 F^ N, N-i>' 
y^;l/7-b F7= FtA":{Jffl-et§o cmmmolE 

mmitmmictit^mi^mi. ±tmmtmmi o 
0 mmmcii u 1-200 aiapciEHA^'ss l < . 

3 0-1 OOllgPOlgHAUfJffSLl^ lllgP* 



(6) 

9 

[0 0 2 5] (SiSfbffiSfl t IMieitt-b 7 = 7^2^ 

■^7 ^ X * ^J^fbttlSm h S tffi-Stt-b 7 5 'v ^ 

mU^^y^^y'^^^^TststsK 5~50vol%,h^ 
^ (cutset AWSLi\ 2 0-4 

0 V 0 1 %T'S§Ci:*Ui9jifiLl/\ 5vol%*Si 

tt*MgTt5o 5 0 V o 1 mmiMz. 10 

a 1 Sfctta StCfcO^T. MDEfjScSiBtt. rtlSSS 

[0 0 2 6] 

Sf btt^flf ffl L felt Hg^ffl t ^ § cl t A^T- 1 , T^tc J: o t 

[00 2 7] mmm t LTffli/^§ c t mm^jif^ 20 

i!ix.:}^+ fcfi ex 7 X y A ?^X.i^:^^>/^lil 

mmm o xmat^n ^ «^(c a, ^ n e x.f ^ i/ 
[0 0 2 8] r-mmtixii. myH-^u-^ym. rh 

7 1 F a 7 ^ ;U?^^7K1%, ^ ^ n >'Kfia7K!t%, 7 ^ U 
®. ;<^^U;U^^AW 5)^1.0 ctiP.ax.-}<+'>1i 
lig©x4<^>'SK)l^ LSat b< ti^lWTOiB^tt^ 30 

n^o 

[0 0 2 9] eO{ti!tfepJ7 5>ffl)jg. v'J^-hXX 
r J; 5 ^d:mbtt*t3fl. ^l^tti:<DtcDt7x 

^cDii;LT{i73'i^xy7^"jDr:biJ;PdfA. 
7^U;b3A, SBR, ^jiTf^ym^-f^ 
i^^yj ^Vu-hV ^I'n A. *;l/.-i^'y?m47 ^ U ;1/ 
d~A. ^^iNBRS?. ;^;l/4<y^^tt^*iNBRS? 40 

[0 0 3 0] L.CD^om^(Dmmi^'A^M^^CtX 

xt°4^S'^Si^7 X y-;i'^li t oe^^b-tit J; o T 
[00 3 1] nAfiic^^^lH^L/ctttCtiSfbtlK^ilS 

oT. wbtigffioia{b%ffi*{cff^efc*^Br^c^ 50 



mM 1 

10 



17 7 2 3 7 



^gssy. mn. mm mi^Lx^ 

S/c7^v-^E^1-Si:i:fc%/uP,ML5^x.* 

h\ 7^7-tLT«^>U*. !§B!l!->U;?3. 7 
ymrjl^^t. m^^V^L. 7miti:)Viy^ 
A. x7ui>Vl', Kl*;^i^7A^©««4?. 

^x.f+v'itiiis s^s^jH'j-y? mi'mmwfi 
^!j)5Sttr7nye?^*we.ns„ cn5.cD7Y 
^tbi]y-:fvymmmLx^-Dx^i: 

So 

[0 0 3 2] (Mffi) '-kic, mytmmmic^ 
ij-kMt^mic^-DX. mmmicn2(Dm^tm 
sitsA^7*-;i/^ffM-rso mmtixii. m 

?g^iJ^#ttS7j<tt7;b*Utti|«^fflv^So Itffi 

XiS. x^l^y^-'Ja-zk 7Dt^l^y^"U h 
'J^^l/>^U3->'k 1, 4-7"^fy>'';t-;k i, 
s—^y^yM-Ji. 1, 6-'N+-9->">"t-;i/, 

;K x^lxyyjn-yl/tyxf-^l/x-f ;k hUxf- 
L/y^~U n-zU^yx^yl/x-ryU, x^bv^'U 3- 
/l/tyyf-zl'X-Tyk i>~xf-uy^'U n-yl'^y 7*f- 
;l/x— r;HI*''^lf^nSo S/c. i^T-tr h >7;b3- 
7i:h>. i1;^x^;k 2 -y h + >^x^y-;K 

2- x h+x^y-;l/, xf-;l/7;l'3-;l/, yf-;l/7;I/ 

3- ;k -ry7'DkVl'7;l'3-;K 7"^;l/7;bn-;i/^| 

I ^ n s 0 c n ^ « 2 fflm±« waig^y ^ d ^■'e 

fttfCi^x^U^i/^Un-yU*^, ^-OgWC*^ 

■e^So t»ijoigaa. i~5 0#«%frsc » 

SL<fi, 5-3 5f*«%T'*Sc l^fS(i:ffll^S7)<tt 
7;l/;!jUtt]i#?gfcLTtt. 7;l/5!7'J^S7l<^m K 

m{ttV')^L. Tk^fb^U-^A. 7K^{b7>^x'i7 

A. l^^thU7A. K^*U7A. Uy^Hth'J7 

A. !59®tFU7A. ^mmi-v')'^hmtimf^ 
nsc wl)§^|J^1tt-rs7Ktt7;^* uttii^toffl?^ 

^^■ttt LT. >>'x^ixy^''U n-;l/ty 7f-;l/x-T 

v\ v-x^by^^'U n-yl/^y^f-zl/x-r^bOiiS 
a. 5~3 0f*«%. !$-5^t hU7AcDlS(i:. 5~ 
3 0g/l/)Wf bl\ 

[0 0 3 3] (>J yxM) :^(c, igfMio»<SlgJl 

*tS7k^?t;&^ffll-So Wl^fJtbT. wmnt 
c h xuLmmm\n:m--^z. t mt^o itt ^>*x 

n-;i/ty 7^;Vx-r;l/^^ty7K^|g%ffl 



11 

^^^tmLi\ u > ^" 'J n - m y 7*^;bx- 

TiviDmmi 0 . 1-90 wm%mt t < > #tci ~ 

0. if*a%*riT'ti5(!;S{i:SL<. 9 0fta%* 
[0 0 3 4] (Xga) i:©iet33l,^T. iHJgfi:, ii 

\\ L(om\tmmm<D^mmm^\t. 25-1 

0 0^mOli5HT'*5ct*<ffSLv\ i:o^l7n- 
ti. 5 00 /im*^?) 1 OmmOli5Wi:Pli5t5Ci:*W 
SL<. 5 0 0;im*)STfe5t, rtSfflSoSiibii^^ 

W/h$<gffiKHfl^4i;. 1 ommJ&s^staa 

A^~jSfflit5J;atlfe> 17 0t, 2. 5MpaT-6 0 

^oii*^ e, fflfggffiti^ntti b fc«)j§cD«/J^s§li 1 1 

[0 0 3 5] (XSa 1) ilCDXla Itt. ±f2XSa 

fa^inxtTiHjgs^ffM-r^cticj^oT. iH]ss*f*cD 

[0 0 3 6] (X*ia2) COXgtCii. iil.^ii?g^^S 
>mSt5ffi?Si:tT«. iM*^jj-yi:7>t:i'>A 

4tym-(i^y^'^mm (WT. 7;i/A'jx-y^+ 



(7) mm 1 1 - 1 7 7 2 3 7 

12 

^t^mm. mmmtLx. -nh-. -N=offj 

$.5VHi^0^a'5:7]<tgl^ntlbTtf9o 
[0 0 3 7] (Xeb) COX©ca. 

b>>"Xh7-i';bA^SRlfg<Daffi(C7 5^^-hb. 7*h 
vx^j^/rbT. ^i©/^'i'7*-;l'8i:;&§7toff^t*; 

a, mistffMb/cX7^>^*bi/'xh*^e.BtebTi/^ 

tl-toTSO. cnj^o^sit'S^s.-y^y^y^mtLX 
a. X7^ 

20 ^7;l'*U7i<j§?S%ffli>-r^£tSo 

[0 0 3 8] (Xgc) /U7Jh-;l/07^*itti. Mf* 
W^iStbTtt. u-f. -y-vK^^^xh. :^7Xv, 
^=.ij)ixy^y-^mm^ti\ 'Rmn.mmu- 

^'m^'^o ly-^'mWMt^CtlcX*y. SufBrtl 

4 oMmwmtat 5 1 t«s b t. / 7 vt^ 

lttOJ^^*^5^®;?3'X^-^f'*WSb^/^ C<Dt^(DU 
— !fmi*t^mi. b#Pe3*^S<^ tH;b©;^?^/^;^X 
30 t^o^iS%-r?.toAWSb<. ^JAli\ 17^;1/XCD^M 
*n~4 0/i#T\ /^;^x«DiibJa«*"!l 5 0~i 

0, OOOHz. iif)Jib7'^;l/X|liC*n~l 07^;UXO 
iiitl(D±fiti\ 2~5/^;UX(D|gHT% ^tilD 

xT't5ait)©tii-ti-5P-^fi8iifi*^ m mm 

^t^j:K)mu\ iKomm. x^s;b^-^jtfcb 

trs>) mmmmx. - m i5§ i miumit i rm 
40 t-^iitt^D. mLrcmitmm&ibmm 

[0 0 3 9] (XSd) dcDIgiCffl^^SlMJti. IS 

fflT't. l^ti. 7;l/;5jUlv>;!j>ig7M^i^fflt 
SiitAWSbi^ cOXgtcffli^SJiota, 1^(0 
Baill«©x;l/-*;l/i6oti:|il1t<DSffi^fflv^5o 

t^^. ^^yi^^mtoib-D^micrjiZVism. mm 
itLmmsmm^. -acyitLm-o^^mt. 

50 tmmm>!b^micmmt'ii. m±mcib^t±M^ 



(8) ^ffrAV- 1 1 - 1 7 7 2 3 7 

13 14 

[0 0 4 0] (Ige) ilOXSii. iSbtlHllifC. ta. lSdt^1$(i:LTfe£«»i!)ot^tf VIST'S 

[00 4 1] (isf) iicDigfcfev^T, [00 4 4] (xUi) JMbtmm'^. mmm 

u<wtm.\t[i.7 iv-h ^)m'^7m\^ttsym [0045] 

'^lo^tti^-^^^o xea2:Hl ( a ) t^t i 5 Ife^Stf Ui:;?37 

[0 0 4 2] {XMg) znxmcU^X. 'mmmm 7.^-a:.^^^iymmm\^^tt. WtO. 4mm£D*"7X 

offM^ffijca. '•mmm^^-)^-:i-v. ti-fy i^-j-^-^^iymm^mmm&mmm-hziAc i e 

n-h. -y^o-vrnm-^-mm^fi^'^. 7 -679 (suftj^iittit^m ^p°d«) 

mm-^^xmitmmmsmit^ntfi^x't 20 smic.i:ATmmmmmy=.7.mm^ic 

X'y9y^\yiy7.hmi:^^*)^micnorclt MIX. 3 0 v o I %<D(55ge7;l/^-'i7A'>i'X*^ 

ic. mmz. ^)ymtLxMmm\^tMt^m ?i^> mu t^73-^T^fliL, i sqict'i o 

[0 0 4 3] (iSh) ^:cDI^i^^ffll^;5ii^t:tt)|^m flll6^tt5ffl?S{^!rjS^«7^';l/A;Srft»L/-Co 



mm\tmmy-7smm 

• ti"X7xy-;l/Ay*7<y^Syx.-j<+>'fflflg i oollgp 

(x^f+i/ai: 2 0 0) 

• e'7.7x/-;l/Ay.K7-y^'1tSI 6 OllgR 

immm: i oe) 

• 2-x^;l/-4-^^;U^^^^/-;l/ (igW 0. 5llg|5 

• pt^;l/x^;y'^hy (f^3B?^iJ) 1 OOllgp 



^ciii^^thxmhrzmmmmmmmy ^(OEtix\ mmLxmn-mtbrc. cmmci. 

^)ll,t^. 01 (b) t^tcfc^t. rt»IilKfi40 -oX. 1SIIp7n-ti> 3mmT'$o/co ^2(DjPlO^A 



tSJcdtlta. 170°CT\ eO^reS. 2. 5MPa-:« fc, 

(7;l':*UX'y^+>h) 

•CuCh 175 g/1 

• NH< OH 1 5 4 g/1 

• NH. C 1 2 3 6 g/l 

mu- 5 0 °c 

;Zy'y)l-Vy'^m(0?)-^UT(DX'y^ymX. X* ★^y^y^liSLfCc 
(- -v'Jr;!/-'; yx-y^y^-?gfflfi!t) 

•mm 2 00g/l 

• mmmmyii (35wt%) lomi/i 

• i])lf^^iym^ttsmm (D 1 U yn^) 1 0 0 g/ 1 

•-<>'V^hU7V'-;l' 5 g/1 



[0 0 4 6] XUh : Si?g2 1 LTJgfi£b/cHUlB^ 1 U'v'X h^Jg^b, ^cDX7^>^*l/'>"X h*^?)0aib 
©ffl?S±t. K7>r7^;l/A7;i-T>y^H-K 4 2 5 TcM^Z 1 ©g|5^i->&. A^7*-;l/^ffMt5/ci60^ 



(9) mW- 1 1 - 1 7 7 2 3 7 

15 16 

oHjmmic^-^x. Aovrz'Msnm'^ru^L coo 4 s] isd : r\8 zmmmEmitLtcmm 
Tco mmmM e fflft^ij-es^ 7 w t %(D7m uiv 

[0 0 4 7] Igc : i^?g2 1 OFHlPa3*^f,BttiL/c. >*>l7j<!t?S^fflV^T. 1/S7 0°C. mSSmm 

mmitLmmmmmne^. mmisxi^-^-^ ft-cmt. tuiBrtii@ssfi4£Drt]i0s§2^mtsiifs 

(cJ;oT. x^.;l/:^-S;g2 0 J /c m\ fgjiBtrEg 1 2 I i:^«mWtgirtSfcfe(c. J.XT©IMcD|ffl«« 

mmm \ sohz. 4;^;bxo^ftT\ ni^ ii^^^^fflv^x. mu7Q°c(Dm^r\ nbotmo 

tSJittiij. HI (c) t/^ti;ot. MfBrtlHI /co 

ss«4ortiiBiss2*^Baj-r§smsbT. 

• Cu SO4 • SHzO 1 Og/1 

• EDTA • 4Na 40g/l 

•37wt%HCHO 3ml/l 

• NaOH pH^l 2. 3 tt?.! 

[0 0 4 9] ise : mimmz I o±{i: Vy-f7^iv ^t^dic. mmwmiiiLrco 
A7:tT7^H-w4 4 0 (Qtimxmm^m. coo 5 o] igf : mmmmmmic. mm 

U HufEx7^>^'Vi>'Xh«£U 01 (d) \zm 

• NaOH 2 Og/1 

•NasPO* • 1 2\{iO 30g/l 

• NaC 1 0 80g/l 

'mi\^ ^IT'I U>yh;Ut*«l 

iSa : 8 5 1 
^Pl : 1 2 0# 

• NaOH 5 g/1 

• 'J^^JW^ymy 5g/l 

: 2 5 X 
^f^: 12 0# 

[0 0 5 1] -Ilig : 01 (e) fC7i^tj;^(c. TIB i^y-m.mm. ffip°p«) 

mmmmm^ 1 Bi§^S!iii:^^i$n/ct°ux • ^x^^-vmm% ■ met (7 e 0 1 0 r r) 

f-byrb7^'U-h7Y;l'i« (If^SOfim) ±{C^ • x7'>'-v''J± : 3 kg/ cm' 
fliU, SOtT l O^m^LT. ^J¥6 0/im£D7^ • 55 MS : 0. 5m/^ 

^i/A^j^figb. -5^^- Hc^*)mmmmm^L • n-;KDsa : 1 1 o°c 

fco yS.^-~-'$tiai, H1M-V5 3 0 (BSx-7'l'* 

•2. 2' ex (4. 4" -N-VU-i'5i^*;V7iy+i'7xx;U) -fa/iy 
3 0Slg|5 

• x.f:^i/y^l5 0 O0eX7xy-;l/ASx;K+>>^||t 1 S1®t h^t F 

nte7j<7^;b^^g«#H^TT'l 5 0°C. I Ol^mS.&i^X^jS.Lm 

^ttx.t°+->itig 4 saigp 

•^'?rtK*;l'i}->4^>';Ua^4mo 1 %tA./c7^Un- hU;l/7^/xynA 
(PNR-IH, m^lS.am^mL SJn°D*) 2 0Slg|5 

• 1, 3-H'x (9, 9' ->>'7^'ji^V) ^-y^y saigp 

•7]<^{b7;b = -'i7A 1 olKP 

•^;l/^"+a7-6 5 1 (^/^;?jV^^-ttSSB°p«) 5aigp 

i^tc. SI (f) t^t<t5{c7U7*-;i't*5gp» ]/cm(Dmnft^m^Lrcm. 7 ^ )iL.m(D:r^v 

icmm^m&brcyth-^X^^^L. m3 0 0m so X^^yT^7^^-^7^';I/A^|lJiiLT*^6. *k 



(10) 



^fffW 1 1 - 1 7 7 2 3 7 



17 



t-r57j<tt7;i/* ^)mimt lt. mmmiciyx^ [0054] mmmz 

lxy^->j3-;l/t/:/^;Vx-T;I/;&fflV^ 1 OWm%t mmmu=.X(Dm^iCfiLX. 1 0 V 0 1 %(D 

( 1 07j<ig) 1 5 g / 1 ^^^^■7J<^g^gt L. 4 ^T^Mij i mmicn-Dtco u-^':fi$>immi. m 

0°C. 4'A?S. XfU-El. Okg/cm'TS^L ^:^j'Xb-^'Tx^.;U4^-gS2 0 J /c m\ 
/Co SfitS© iJ yXSt LT«?f gy%#^ftS7i<?t?« 1 /i #\ ft^jii^^Si 15 0Hz. /-^/UXmS 

tLT. y^^vy^'^ja-)V^y7=^)ix-T)i. i fc„ 
o^«%^t^/■c7J<^f?st 4 o°c, 4m xfv lo o 5 5] mms 

-El. 0 k g/cm'T-U^XMSrffoT. 7W7 10 ^IMffcW§7-X©1g)jg5a'tWbT, 4 5 v o 1 
*-;l/t*57^1 1 l^ffML/io !55i^7;b5-'>A'>^X;!3^?ga-> jir#b/cl.XWi> 

[0 0 5 2] ish : m 'J yxmmi^m^i^z ^rmmm \ tmiCn-Dtc. u-^-n^mmi. 
]/cm %si*t u 'Aic 1 5 0 °c. 1 mm^mix muT. u—^'-ej^^-jv^-m 2 o j / c m\ m 
mimi-^m. mmnmmitt^rzibmm ms 1 11 igiiiaiii 1 5 0 h z , 7^;i/xs 5 t$ ^ 

tUT. KMnO< : 60g/K NaOH : 40g/ fco 

1 ^tmmmm u 5 0 -acmbr 1 0 ^p^a [ 0 0 5 e ] mmm 4 

afflSL/co il©^. SnCh:30g/K HC HSfifl^J 1 OXg a 2 {cf^;^T, WT©XS a 1 m^^fc 

1 : 3 0 0 m 1 / 1 (D7ic!gfS{csfiT' 5 m^mm L m^i. mmm 1 1 mmic LxmLrco 

ss;£ffMt§/cJi)K. tt\ Mmmmnb-D^mmHs 20 ii55M^f)ttiftT-<&§Mc 1 e-6 7 9 (ni« 
-20 2B (BiikfiStin*i»i^m j^p^s) (CSS iitts^^tts. ^%,ii«) ^figfflb. f^^&tj-. M-mm 

ffVV IfiiilcDaffitji? 1 5 ^mOWftl^JgfiitL -;l/^frrSrtllfi]iJ?^«4 ^fl^KL/to JP^ 5 /irnO» 

[0 0 5 3] xs i : lib^rm^or-mmmmiit osi^iicffiic OT©fflj7g«s?«fbttfflsi7xx© 

^fci6t, X7^>^'>>>'X h^ff^fiEt, ^?g/i^^x i}|g5>t«UT, 3 0 V 0 1 %lS.o^7)Vl-^h^ ^ 

^y^ymm-DXJiy^y'^m-DX. m^^^i^-y ^iim^. mwLi-473—^xm^L. iso-cx- 
mmLTzo mc, xe cc) tmrn^c. Miax'y^y 1 ommtx. mit-s^m-&5 0iimmmit 

(ii51{t:tt1tfli7xX<Dfflfi!c) 

• ex7x/-;l/A/4<7<y^iJx4?+i/1S{|| i o oa«g|5 

(x.-J^+i/31: 2 0 0) 

• H"x7xy-;i/Ayt:5-y^issi eoligp 

(7KSSS1: 10 6) 

• 2-x^;l/-4-^^;b^5^'"y'-;l/ (Wt^iJ) o. 5fil^ 

• y^;l/xf-;l/^hy (^f/^^ij) 10 01*^ 

[0 0 5 7] mm 1 ^ffli^T. m^mmtmmm?<^mnu mmm i 

UMij 1 mmnm^y 4 iiM^mx. ui^mm tmmicLx\i!]yV7-j7^s^vyhmmmL 

• lfX7xy-;VAy#7>yi'Sx.-J<:?^i/^l 10 oMgp 

(x.f+~>Sl: 2 0 0) 

• eX7xy-;bAy#7 7^ffiflg 6 0Mg|5 

(7}<^S^M: 1 06) 
■ 2-xf-;l/-4-y^;l/'i'5^'/-;l' mm) 0. 5Mgp 

• y^;l/x5^;l.^ (?pfl^gij) 10 OS«g|! 

[0 0 5 8] ttKB^j2 ★rtii5ii^or^Ka«L, 1 mmr^Lx\i)\^Y7 

■mm 1 o«?gf^ts«7 4 )\'L\z{\7ix. ^xi'nm. 7 ^^it^u y vwrnrnmLtco 

(iiWt:W)ig7-x<DM 



(11) 
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id-x7xy-;bAy#77^Sx4^+>/1S)jg 1 ooligp 

M^iym: 2 0 0) 
lfX7x/-;l'A/5j<77^'<Sli 6 011015 

ommm: i oe) 

2-x^;V-4-;<f-;I/^5^y-;K®fkSJ) 0. 5l«g|5 

^^;l/xf-;V^hy (mm) 1 OOM^ 

mm • mmmmm ■ wmmm^^-^iya 7 

^^•vy/^-T SR-103 (TABAIffi. iSn^p^i) 
^ffll^-6 5t. 3 0^^0 12 5°C> 3 0^£D*ft^l 

[006 1] 



[0 0 5 9] J;b«J^j3 

[ 0 0 6 0 ] i.x±o 7 {efts t rc evi/ F7 7 y^i -f 









0 




0 




0 




0 








X 




X 



[0 0 6 2] 

T, sr^oiisft. mnm\t. ttc ivh, bv 
H©/jNg{b(cftn. i)'-Dmmn. mmmm 

[01] (a) ~ (g) ^n^'n*5fgH/i(o-^jii?ij 

[0 2] (a) ~ (f) a. ^n?^n*^B^<Dflfi(D|^SS 

[??#oiKEi^] 



© : 1 0 0 0■i^-f i';V£U:T»aiSlri 
O: 5 0 0-!}--ri';l'K±, 100 0 
lOXJfeJS 

X : 5 0 O'^-fi^jvsk-nmmtm 



1 . jsisai^ 
3. x;^-3^-;^ 

6. iJSfkMgl 

Eg 

8. ^i©/U7j^-;b 

9. ^TtWIl 

1 1. ?g2 0/U7ts-;b 

1 1 1 . ?x 

1 4. 46ot 



2. mm 
4. rtsmss 

7. ^l©|sl 
82. 7^ 

1 0. ^2CD 

1 3. 

2 1. fflfg 



(12) 
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[HI] 

. ^^ ^^ 




azmm^ m mm 

(izmm^ m mm 



{ - ) 




